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Mylan Pharmaceuticals, Inc
Attention: Frank R. Sisto
P.0O. Box 4310

781 Chestnut Ridge Road
Morgantown, WV 26504-4310

Dear Sir:

This is in reference to your abbreviated new drug application dated
September 29, 1995, submitted pursuant to Section 505(j) of the Federal
Food, Drug, and Cosmetic Act, for Ketorolac Tromethamine Tablets USP,
10 mg.

Reference is also madde to your amendment dated March 4, 1997.

We have completed the review of this abbreviated application and have
concluded that based upon the information you have presented to date, the
drug is safe and effective for use as recommended in the submitted
labeling. Accordingly, the application is approved. The Division of
Biocequivalence has determined your Ketorolac Tromethamine Tablets USP,

10 mg to be bioequivalent and, therefore, therapeutically equivalent to
the listed drug Toradol® Tablets, 10 mg, of Syntex Labs., Inc. Subsidary
of Syntex Corporation. Your dissolution testing should be incorporated
into the stability and quality control program using the same method
proposed in your application. .

Under 21 CFR 314.70, certain changes in the conditions described in this
abbreviated application require an approved supplemental application
before the change may be made.

Post-marketing reporting requirements for this abbreviated application
are set forth in 21 CFR 314.80-81. The Office of Generic Drugs should be
advised of any change in the marketing status of this drug.

We request that you submit, in duplicate, any proposed advertising or
promotional copy which you intend to use in your initial advertising or
promotional campaigns. Please submit all proposed materials in draft or
mock-up form, not final print. Submit both copies together with a copy
of the proposed or final printed labeling to the Division of Drug
Marketing, Advertising, and Communications (HFD-240). Please do not use
Form FD-2253 (Transmittal of Advertisements and Promotional Labeling for

Drugs for Human Use) for this initial submission.

1'.1':‘7@ *




We call your attention to 21 CFR 314.81(b) (3) which requires that
materials for any subsequent advertising or promotional campaign be
submitted to our Division of Drug Marketing, Advertising, and
Communications (HFD-240) with a completed Form FD-2253 at the time of

their initial use.

Douglas L. < /‘{’;7
Director
Office of Generic Drugs

Center for Drug Evaluation and Research
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tromethaawne (Table 3A).

Table 3
mummnm:wumwmmumd:tm«mmu.ﬁml
after up 0 5 Bays of with _

A Patients without Ristory of PUB
Age of Patients | Total Daily Dose of Ketorolac Tromethamine IVAM

<60mg | >601090 mg|>9010 120 mg| > 120 mg
<65 yesrs of age | 0.4% 0.4% 0.9% 4.6%
265yemsofage [ 12% 2.8% 22% T.7%

8. Pationts with Hestary of PUB

Age of Patients | Total Daily Dose of Ketorolac Tromethamine IVAM

<60 mg | > 60 to 90 mg (> 90to 120 mg| > 120 mg
<65yearsofage ! 2.1% 4.6% 7.8% 15.4%
>65years of age | 4.7% IT% 2.8% 25.0%

PBICATIONS AN WSAGE: Ketorolac tromethasme is indicated for the short-term (<SS $ay3) management of moderately severe, scute
paen thst requires anaigesia 3t the opioid level, usually in » postaperative setting. Theragy showld shways be milisted with ketorolac
VM, and ketorolac s ubktsmmbeuseﬂmlynmmmtdmyw»ud
hetoroiac tremethamine-V/IM and ketorolac tromethamine tabiets is not to exczed 5 days of ese because of the potentiai of mcreasing
the traquency and sevesity ol adverse reactions associated with the recommended dases (see WIARNINGS, PRECAUTIONS, DOSAGE AND
ADMBGSTRATION, sad ADVERSE REACTIONS). Patients should be switched to sitemative aaigesics as soon as possidle, but ketorlac
Demethamene therapy is sot to exceed S days.
CONTRANENCATIONS (s0¢ aise Daxed WARNING): Ketoruiac tromethamine is CONTRAINDICATED in patients with active peptic wicer
dnease. m patests with receni bleeding or ton, and in patiests with a history of peptic ulcer disease or gas-
ointestied) bleeding.
Setoralac trermethamine is CONTRAINDICATED in patients with advanced renal impawrmend, of in patients.at risk for renat taiture
due to velume depletion {see WARNINGS for correction of volume depletion).
Ketorolac tromethamine is CONTRAINDICATED in labor and delivery decause, thvough s prostaglandin synthesis inhibitory eftect, it
my a6versely atiect fetal circulation snd inhibit uterine musculature, thus increasing the risk of uterine hemarthage.
The wse of hetorolac tromethamine is CONTRAINDICATED in nursing mothers because of the possible adverse etiects of
prostagiandin-mibiting drugs on neonates.
Ketorslac tromethamine is CONTRAINDICATED in patients with previoush
o aliergec manifestations to aspirin of other nonstervidal anti-inflammatory drugs (MSALDs).
Fetarsiac tromethamine is CONTRAINDICATED as prophylactic analgesic befere amy major surgery, snd is mnmnn mtra-
operatavely whes hemostasis is critical because of the increased risk of bleeding.
Ketorsiac tromethamine whibits platelet function and is. theretore, CONTRAINDICATED i patients with upr.ud o canfrmed
biseding, rrh diathesis, i 13, and thase at Wgh risk of bieeding (sae WARNINGS sad PRE-

Aty to ketorolac

CAUTIONS).
Keterolac tromethamine is CONTRAINDICATED inpﬂmlsmlbmﬂumwuudmmm
nducing serous NSAID related adverse events.
The concomitant use of hetorolac tromethamine and probenecid is CONTRAINDICATED.
WARNNICS (soe aite Boxed WARNING). The combined use of ketorolac /B4 and heterslac
to exceed S-days. The most serious fisks 2ssocialed with ketorolac tromethamine are:

tadlets i3 met
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mwumuumummmmw.MumwMMhMMu
Mm-ﬁmmm«m,mmwamsMﬁmIGMsmimmmmmuw
iy icerations,

with pan d hetorolac suggests thal there may be a greates risk of gastrowntestinai ul ions, bleeding
and perlorstion in the eiderty.

5

Wmd-m_wmlmmndw s

Wn._“#wmmwnmmmmww.m
thimene, afprazoiam).

Munm-w-muﬁvﬂﬁmnummmimmwmmtmwmummw

lizing itsel! o other drags. .
mmgwdfﬁnmnﬂhmmwmwmammnmma
zwamo.smumnmmnmwuuwmdwmnu..bammmmmmm

ethamine and .

The incidence and severity of gastromtestinal complications imcreases with incressing dose of, and duration of treatment with, keloro-
lac i N ired, in-hospital por H . | hetorokec o
parenteral oproids, higher rates of clinically serious G.1 beeding were scen i patients <65 years of age who recened an sverage total
mmummusomnlmwunmm-mmwmwmmmm
Study).

lhummmdmm(zﬁmdml,mmmnmmmmmm-

ol ? ;

OGY—Postmarketing Surveillance

unrveln.l:l.m‘lau-mehnlslSde(o.swmmﬂMl.Mmmmummi-

ty.

m:tmmmnmmnmmumwwmmw.umw mutation a3says.
mmmMﬂanMhuiﬁwmmMnImmmamm.
m.mmwmmuwnmucﬁ—mmm.

mAmdeMmmﬁnmmfmuu—sm [}
(] lications during ketorolac ine therapy (see Tables 34 and 8).
wmrﬁgmmuuunu‘-b#‘—uuunmd
mmmlhnm“ﬂdmmu-aawmmmmn
wmmmamwmmmmmmmmuhn—dmm.wm
in the mainienance of fena! perfusion. in these patients, admini ion of hetarelat ime may couse 5 duac-dependent reducton
in measl prostagiandin formation and may precipi m:mummnmau-mnm-nm
renal lunclim.demm.mllﬂm.ﬁwtmundu,mhﬁtmnlhm. Descamtinaation of ketorolac
mmkmmwwm-mmm
MMMMMMBMMMM&&“&jM‘&MM—
nine ch will result in dimuni PHARMACOLOGY). Therulore, hetorulac tromethamine shouid
uuunumnms-mmmmmmnmnmummwu-uu-u
Mmmudmmmmmmdmumuﬁuwm.
Mmmmmwmnnmwdmmwlmmmmm
Mumnummmhmmwwhmmm
WITH SERUM CREATININE CONCENTRATIONS INDICATING AOVANCED RENAL SMPAMRMENT (see
W“.meﬂmmk“
mm—mmmmmm-,mmum.mmdmnmmmmm
m-mmmmmwnmmmﬂuwmuymmhm
with cardiac L jon, or similar cond
mmmmmmmimmmmummmmmmsd,udm
umﬁnhmmmMummmmummw—nmmmmum
Patients on x doses of siacts (e.g.. heparn o da 1 ves) Rove 28 ¥

extrewmely . The
mumsmmmnmm.mmmunmmmmmdm.mwmmm
iesmmilnbh.pmsi:iansMulzluln-eimmmma(ammmmuwmwhmwﬁ

L dmﬁdmh-*ummld“di%ﬂ’ﬁ-hmmﬂlinyl‘
(1.6 tames the human AUC) of hetorotac tromethaming, Fespactvely.
Mmmewmummmmmmﬂumum
Mmmnz.sm(oﬂmmmmcmmw—ulom(mmum-:nm-mmum
muwn.mmuumbmmwmdwwa1snwm.luumn...,.
m,mm-mmqn.m—mumnmmmmnnmmum
uﬁdmm-w‘m une shaoid be wsed Suring pregnancy anly if the potertial beme-
fit justifies the potential sisk 4o the febes.
mﬁmm-uu*smtwmummmnmmm
mmmn-mmum-wmmummmdmm.
age (see CONTRAINDICATIONS).
mumn.“mnouddm o humass, the mai mith P
m-aum-u-—-imm-momlnunmdmw.u.).mmmm..
ﬁ-m7.9wwumn-wm«ommuummmammm
muma,m'--wmsmmmm
mmmmm-mmumnpunge)mumamw.mm.mmmm
tramethamine in pediatric patients is aot recommended. )
h--mwmdmmmmmmuuummumm(mwmm-
emnl:nmm-lwumnuummmumum—mu[m.mnm'mmmman
mmmnmmmummmmmmwmmmmm

intestingl ications increases with ¥ ang dose of, aad Guration of treatment with, ketorolac tromethamine.

mmmwnmmmunmdmmmmumum
severe comphications ine, such a3 GJ. o, bleeding 3nd X Dieading.
acule renal failure, anaphylactic and anaphylactoid reactions, and tiver Lailure (see Bozed WARNING, WARNINGS, PRECAUTIONS, and
mwm,mwwmulkmhwwhmmmnhmnb
indi . especially when the drug is used inappropriately.
» el

dverse reactipn

ot 0r

s only
extremely cautiously. in patients who recerve anticoagulants for amy reason. theve is an increased risk of » forma-
d hetorpiac i

tion from IM (see PRECAUTIONS — Drug interactions) Patients recewing therapy that atiects hemo-
stasis should be monitored clasely. .

L] i and sther signs of wound bleeding have been reported in association with the
perwperative use of ketorolac TVAM. Therefore, ve use of ketorolac tromethamene should be avoided and postoper-

atwe ose be undertaken with caution when hemostasis fs crtical (sae WARNINGS and PRECAUTIONS).
. - " m«smnnuammﬂammwummmmmm,
Ketorolac tromethamine. or other KSAIDs, or i individuals with 2 Mestery of angioedema, bronchospastic reactivity (e.g . asthma). and
nasal polyps. ud seactions, ke may have 2 fatal autcome.

mmmmmmmmuumm.uumMWumwtwm
or 3 history of lives desease Treatment with ketorolac tromethamine may casse elevations of Wiver enzyfoes, and m patients with pre-ewst-

ACLHN ipd DEWw Wert [EDOEY I KAl U POADFY MEIQIed 10 Wed Ll PREIMNG.
Greater Thaa 1%: {Percentape of incadence in parent for thase events reported in 3% or more patients):
Body 25 8 Whole: edema (YX).
Cantiovascular: hypertersion.
Dermatologic: prurtus, ash.
Sastrointestioal: nausea (12°%), dyspepsia (12%), gastrointestinal pain (13%). diarrhes {%), ipati £
fuliness, vomiing, stomatitis.
Hewnic and Lymphatic: papa
Narveas Systa: headacke (17%), deowsiness (6%). dizrmess (1%), sweating.
Incidence 1% or Lost:

Bady 55 2 Whole: weight gaim, tever, infechions, asthema.

mglivumlummnmmmmmmdammmtmdmm i tion of ketorolac
Mhdmﬂiuﬂbm;inm:nlmtMvmhumnﬁlslmhdmum:mmn
wmmmmmmmmmwwammummmwmnm.‘nis

pailor, syncope.
" . "

ns.pmpnrmwummmmnmmmmbmmmmmwwnmwnn
wumumamammmmumsmmmnmiswmmmuwpm

gastritis, recial biseding, enuctation, anorexa, increased appetite.
-—mmmm ,gm idal

flatetet count, prattwombin time {PT) or partial thromboplastin time (PTT). in controlled chinical studies, where ketorolac [ 3]

mistered & iy or & U ively. the incidence of ciinically significant postoperative bseding was 0.4% for
Retoroiac tromethamine compared to 0.2% in the control groups receiving Rarcatic snsigesics.
lmmmm«u:lmummmisawuum»dvqmmwmmnusmmm
of kidney failure, which may result in hospitalization and even fatal outcome.

Physicians, when ibing hetorolac ine, shoutd inform their patients of the palential risks of ketorolac tremethasine
treatment (see Bosed WARNING, WARNINGS. PRECAUTIONS. and ADVERSE REACTIONS sections). Advise patients ouf 1o gwve detamiac
{romethamine tabiets o other family members and to discard any vnused drug. Remember thal the 16ial duralion of hetorolac
tromethamine thesapy is not fo exceed 5 (five) days.
mmmsmywmnnumpumm(msn).

ngiammﬁna-udmmwmwmumsmv;mummmssm“9931)-;
mwmmtmmsulowm_raumunnu“mmumm-mmu

st ions of uwww,mnm;um-uw—.-—mwnnsux.m

ummnuamﬁumwwmimmwwwm.mmdq—‘-.-n-.i--.
i i -, and ie 6id ot alter hetorolac Lromethamane pratesn bindeng.

isteved with 2 singie-dose of 25 mg werfaris.

NAM

hetorolac

ins ﬁa involving 12 tablets weore

2, mmmm.wmummmmmmmnm,
watory: dyspnea, edema, rhinttis, cough.
wmamm;mﬂﬁsﬁn.bWVM.Wuml&

Cardhovascolar: hypotension and flushing.
Dermateiogic: Lyell's syndrome, Stevens-Johnson syndrome, extokstive dermatitss, macuio-papular rash, udicania.

Gl perforation (see Baned WARNING, WARNINGS), melens, acute pancrealitis.
mmwm(nwmmmmw-

peptic
Mevaic and atic: postaperative wound
Nepatic: hepatitis, lives taiture, cholestatic jsundice.
Nervous System: convulsiens, psychosis, aseptic meningites.
Respirstory: asthma, dronchospasm.

causing no signif| changes ics or of wartann_ i snether study, ketorolac

was given with two dases of 5000 U of deparie to 1] Mnmmnnn—mmumdu mnates
(3.2 lo 1.4 min) compared to 2 meaa of 6.0 minutes (3.4 to 1.5 min) for heparia slone and 5.1 minwtes (3.5 to 8.5 min) for placeba.
Although these results do not indicate a signiticant interaction betwees Teterviac Uomethamine and warlarin or hepana, the sdamn:s-
tration of ketorolac tromethamine to patients taking anticoaguiants showid be done axtremely catmusly 3nd patieats sheuid de clesely
monitored (see WARNINGS and PRECAUTIONS).

Ketorolac tromethamine VM reduced the diuretic response to farmsamide normevolemic healthy subyects by appraceately 20%
(mean sodium and urinary output decreased 17%).

Ci i ini of ketorolac tablets and prabemecid resulted a ducreased Clearance of hetarclac aad sig-
nificant increases in ketorolac piasma levels {total AUC increased appramimately 3-told from 5.4 1 17.3 mcg/Vml) and termani Raif-irle
increased approximately 2-foid from 6.6 to 15.1 hours. Therefore. wse of hetovolac a8d prabenecid 15 COntTaend: -
cated.

Inhibition of renal kthiums clearance, leading to an increase i plasma fithivam concentration. h33 beea reporied wmth some
mminmmmuwgs.mmmmuuxmmnumm-mnu—n‘u.uumd
increasad lithium plasma levels during ketorolac tromethamine therapy have been reported.

o y A

acute renl faidure (see Bomd WARNING, WARNINGS), flask pain with o without hematuria and/or azotemia, nephrtis, hypons-
wesnia, hyperkalemia, hemolytic uremic syndrome.
SVERDOSASE: in controlied overdosage, daily dases of 360 mg of hetarolac tromethamine-IV/IM given for five days (3 times the highest

d dose), caused i ‘w»wmmwmmmmqum;.mw&mmm
reporied following intentional overdasage. d
Diatysis does not signiticantly clear ketorolac om the bleod stream.

DOSAGE AND ADMINISTRATION: THE COMBINED DURATION OF USE OF KETOROLAC TROMETHAMINE-(V/IM AND KETOROLAC TROMETHAMINE
IAB(HSISNOHOEXCEEDM(S)DIYS.MUS‘IOFKHORMWWIIBISMVMTEDBWUAMNMRA-
PY TO KETOROUAC TROMETHAMINE-NAM.
Mmhctmmhmﬁu#lldmzybeusednslsinﬂe.u-‘*m.-an(dla'pm'sdndulelumemmumdm-
:lefysewn.acmnainmnmuimmlgeshntmw&dmw‘lmnumm.whmhwmw
o the i ion of ketarolac i (mwm-w(m,mmm«ummmmwu
masmﬁm.mmmmmtmummmsm .
Ketorolac Tromethamine Tablets are indicated ONLY 23 cuntmuation theragy e heterulac wne{V/BA for the of
“m,xmmmmmmamwu.hmmwms—muum

of and some NSAIDS kas been reparted o redece the ci o
the toicity of methotrexate. The etfect of ketorolac ine on

diearaace 23 ast been Studeed.

larizing mwscie relxxsats that resuited in apnea. The
matly studied.
Concomitant use of ACE iniiteters may increase the fisk of renal impairment. partciarly in velome depleted patrents.

from ine-IV/M 10 Ketaveiac Takeots: The dose for heterclac Lromethamine

-
Wimmh(zmw;uunmm-uuxmmuqnwua-nmma
:luum;hnmmmuummmmuuwwnmmudmmmmusm,mm
40 mg/24h of oral hetorolac tromethamine.

sehd: One (1) tablet as a first orai dose for patents
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‘Sparadic cases of sezures have been reported during conconwtant use of ketorolac tremethaming and saiaalleptic drags (sheaytoin

‘sodium, carbamazepine).

Halucinations have been reported when ketorolac tromethamine was Used in patients taking s3ychoscibe dugs Mecactine KO, thio-

thixene, alprarolam).

There is o evidence, in animal or human studies, that ketorolac tromethamine induces of inhibits hepatic enzymes capable of metabo-

lﬁn(iﬂ!uﬂ.t\m_

of Fertilty: An 18-month study in mice with oral doses of keterolac tromethamine at

2 mp/hg/day (0.9 times the human systeanc exposure at the recomnmended M or IV dose of 30 mg 4.i.d., based e ares-under-the-plasma-
concentratien curve [AUC], m.zumnmmmmSmuwday(osmmmwwc) showed no evidesce of Wmongenic;-

mmmummmmmwm unschediled DNA synthesis and repair, ané @ ferwand mutstios assays.

Ketoraiac e did Aot cause

hruhpnmnm-mmmhlﬂmmn*m~

Chinese hacsier avarian colls.

etorolac

Smpairment of mﬂwdmmmvnmﬂewh&hmnwmds-mwﬂ-:&nm:n 16 mg/ig
usmmnumanumdwmtummm

&: R

studies have bees performed durng erganegemesss, sxing daily ors! doses of hetorolac

Proguancy: Praguancy Caiegery

tromethamine st 3.6 mg/hg (0.37 times the human AUC) in rabbits and at 10 mg/kg (1.0 tomes the humam A1) is rats. Resulls of these
studies did not reveal evidence of teratogenicity to the fetus. Oral doses of hetorolac bemethaming 2t .5 sy f.14 tanes the haman
AUC), adesinistered aiter pestation day 17, caised dystocis and higher pup Mortaidy i s There are ne adequsie sad well-controlied
studies of hetorolac tromethamine in pregnant women. Ketorolac tromethamine shauld be saed during preguancy enly # the patesikal bene-

12 justifies the potential risk t the

fetus.

Laber and Belivery: The use of ketarolac tromethamine is contraindicated in labor sad deivery becarse, tmugh s prstagiondn Syathe-
sis inhibitory effect, il may adversely afiect fetal circulation aod imhibil viefine murrwlatwe. thes incregmng the risk of slerine bemor-

rhage (see CONTRAINDICATIONS).

Lactation and Nursing: After » single administration of 10 mg of oral ketorolac ine 19 hudans, the S milk
Mmrsnvuwmmm-nmmmown.nqu-qmuh-—-nmm
tion was 7.9 ng/ml and the maimos: milk-to-plasana ratie was §.025. Becawse of the pussible adverse etiacts of prestagtandin-mbibiting
drugs on neonates, use in nursmg mathers is CONTRAINDICATED.

Pediatric ¥se: Safety and efficacy n pediatric patients (less than 16 years of age) have mot been established. Therefore, use of ketorolac
tromethamine in pediatric patients i not recommended.

Use in the Elderly (265 years of age): Because ketorolac tromethamine may be clesred move siowly by the siderly (see CLINICAL PHARMA-
COLOGY) who are aiso more sensitive o the adverse effects of NSAIDS (see WARNINGS — Reaal Effects), cxtra contion and reduced
mm(mmwmmmwummmummmmmmmm

e with i ing dosz ol, 3nd duratioe of trestment with, ieterslac tramethamine.

severtty of

mm:mmnmmmmumuammmmummu Practitionsrs should be alert for the
with ketorolac

such as GJ. bleeding and perfacation, posteperative diceding,

-u:te renal failure, anantvylmac and asaphylactoid reactions, and lver faiture (see Baxed WARNING, WARNINGS, PRECAUTIONS, and
RSAID-related

DOSAGE and

compiications can be serious in certaia patients for whom ietoratac tromethamine is

mdlatad especially vmen the druz is used uuwnonatdy

of i in : mmm; r!cmaim nu mmk

— llaﬂuu Snmrnnn |%4.
Body a5 2 Whole: edema (8%).
Cardiovascular: ypertension
Mwmm rash.

nausea (12%),

ia (12%),

®

| pain (13%), diarrhea (T%),

fuliness, vamiting, stomatrtrs.
Nemic and L prphatic: purpura.

Nerveus Systom: headache (17%), drowsiness (6% ), dizzmess (7X), sweating.

incidesce 1% of Less:

Bady 25 & Waole: weight gain, lever, infections, asthenia.

- Cardiovascsiar: palpitation, palior,

syncope.

Heavic and 1 ymphatic: epistaxis, anemia, sasinophitia,

Norvous System: tremors, abnormal dreams, halluci wertigo,
i, nervousness, excessive thirst, dry mouth, -mmlmum; mbdmhmmh&s stuper.

Respiratory: dyspnes, puimonary edema, rhinitis, cough.
- - Speciaf Sensas: abnormal taste, abnormal wsion, biurred vision, tinnitus, hearing less.
llrmhemallm proteinuria, oliguna, mmrym:nlm polyuria, ncreased unnary frequency.

. hypersens
WARNING, WARNINGS), myatgia.
LCacdigvascuiar: ypotension and flushing.
Dermatoiegic: Lyell's symlmngswms Johnson syndrome, edfoliative dermatitis, macuio-papular rash, wiicaria

€]

mmadmm nanapvmuv mwmua reaction, lagnged] edema, tongue edema (see Baxed

£} {see Boxed WARNING. WARNINGS), melena, scule pamcreatrtis.

peptic

Hewic and Lymphatic: postoperative wound hemorhage, rarely requiring blood transtusien (see Baned WARNSIS, WARMMGS and PRECAL -
TIONS), thrombacytopenia, lekopenia.

Hepatic: hepatitis, live failure, chalestatic jaundice.
Nervous System: convulsions, psychosis, aseptic memngiis.
Respirztory: ssthma, bronchespasm.
Urogesital: acute renal failure (see Baxed WARMING. WARNINGS), flank pai with or without hematuria sndfer aetemia, Rephnt:s, hypona-
tremia, hyperialemis, hemohtxc uremic syndrome.
OVERDOSASE: In controlied overdosage. daily doses of 360 mg of ketorolac tromethamine-N/Bd gives for e days (3 times the highest

dase), caused

reporied following intentional overdosage.
Dialysis does not signifi Clear ketoroiac

pain aad peptic wicers which healed after discontmuation of dosing. Metabolic acidosrs has been

from the biood stream.

DOSAGE AND ADMINISTRATION: THE COMBINED DURATION OF USE OF KETOROLAC TROMETHAMINE -1/ AND NETOROLAC TROME THAMINE
TABLETS IS NOT T0 EXCEED FIVE (5) DAYS. THE USE OF KETOROUAC TROMETHAMINE TABLETS IS OMLY IMDICATED AS CONTIMUATION THERA-
PY TO KETOROUAC TROMETHAMINE -IVAIM.

Ketorolac tromethamine-IV/M may be used as a single, or muitiple dase. O 2 regular o “pn™ schedule fur the management of mader -
ately severe, xmemmmalmulmanﬂmalmwm vsaally m 3 postoperative setfing. Hypovolemsn sheuld be corrected prior

= to the admr of ketorolac

(522 VARNINGS - Reaal Efiects). Patients showid be switched i sherative aaaigesscs as

5000 a5 possibie, but ketorolac tromethamme therapy is not to exeed $ days.
Ketorolac Tromethamine Tablets are indicated ONLY a3 contwuation theragy (e ketomsac pne-R/AM e the g o
moderately severe. acute pain that requires anaigesia al the opioid level. See aiso PRECAUTIONS — intermation fur Patients.

ransition from

Y/ ts

Tahists: The recommended dase for hetoroiac tromethamne

tablets is 23 follows:
mm_sum_mh(zmm-umnmumm-ﬁmuqlm-:qnmuu
36 mg muttiple dose heterslac tromethamine-IYAM folowed by eme {1) tabiet of ketoralac tromethamine arally every 4 I & howrs, net lo
mwmmmuumvm

seigt: Ome (1) tabiet 23 a first erat dose bor patients

§ 7

wmnq-n‘guq..‘-.%hmmmwnmm
of ketorolac tromethoming srally ovary 4 (9 § howrs, ast % oral betevulac Pomathomine.
mm_ﬂﬁ“quh_mu-—wlmm
Sromothamisy) ks Sssiad &9 5 doys.
mmnu-ui—n—umwnnhhquumm-mmwmm
cooted, white, wiescmed rewnd tablets saarhed with M over 134 an ane side and biank on the sty side. They ave vailable s fofows.
HDC 0378-1134-01
botties of 100 tabiets
NDC G378-1134-05
butthes of 500 tablets
STORE AT CONTRELLED ROOM TEMPERATURE 20°-25°C (68°-77°F). (Soe USP)
Oispansa i 2 tight containes a3 defined i the USP using 3 child-resistant closure.
CANTION: Fedaral law probibits dispewsing withoul prescriptian.

MYLAN®
Hhylan Paarmaceuticals tac.
. Morgantows, WY 26505
REVSED APRA. 1996
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1. CHEMISTRY REVIEW NO. 3 2. ANDA # 74-761
3. NAME AND ADDRESS OF APPLICANT Mylan Pharmaceuticals, Inc
Attention: Frank R. Sisto
781 Chestnut Ridge Road, Morgantown, WV 26504-4310

4. LEGAL BASIS FOR SUBMISSION Toradol® Tablets from Syntex
Patent 4089969 expires May 16, 1997

5. SUPPLEMENTS N/A 6. PROPRIETARY NAME N/A
7. NONPROPRIETARY NAME Ketorolac Tromethamine, USP
8. SUPPLEMENTS PROVIDE FOR: N/A

9. AMENDMENTS AND OTHER DATES:

03-04-97 ~ Minor Amendment - this review
09-16-96 Major Amendment
09-29-95 Original Submission

10. PHARMACOLOGICAL CATEGORY NSAID,short term management of pain
11. Rx
12. RELATED IND/NDA/DMF(s) TRV uE

13. DOSAGE FORM tablet, oral, white film coated, 5/16" round biconvex
beveled edge tablet with M over 134 engraved on one side and plain on the reverse

14. POTENCY i0m . RN
g !1 1 ﬂ/\ . COo,H
15. CHEMICAL NAME AND STRUCTURE BT »..J T ermen
o
C,.H,;NO..C,H,;NO,; M.W. = 376.41;

CAS [74103-07-4]
(z)—S-Benzoyl—Z,3—dihydro—lH—pyrrolizine-l-carboxylic
acid, compound with 2-amino-2- (hydroxymethyl)-1, 3-propanediol (1:1)

16. RECORDS AND REPORTS N/A
17. COMMENTS The Quality Control Review was done on this

application. The file should be updated because the firm has
modified some specifications since the review was done.

18. CONCLUSIONS AND RECOMMENDATIONS APPROVAL

19. REVIEWER: Melissa Maust DATE COMPLETED: March 27, 1997
Updated: May 14, 1997

cc: ANDA 74-761
Division File

Endorsements: -
HFD-623/M.Maus e S -
HED-623/V. Saye

Y :\NEW\FIRMSAM\MYLAN\LTRS&REV\74761R3.TAP
F/T by
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ANDA 74-761 APPROVAL SUMMARY

DRUG PRODUCT: Ketorolac Tablets, USP

FIRM: Mylan Pharmaceuticals, Inc.

DOSAGE FORM: tablets STRENGTH: 10 mg

CGMP STATEMENT/EIR UPDATE STATUS: ACCEPTABLE, 01-21-97
BIO STUDY: APPROVE, letter sent 02-28-96

VALIDATION - DS and DP are compendial

STABILITY - 24 months room temperature and 3 months acclerated stability
data for each strength are provided. The container/closure systems used
for the stability study are equivalent to the systems proposed for
commercial use. The stability data provided are within specifications as
listed. Thus, a 24 month expiration date is justified.
Tests and specifications for
appearance

product on stability include an
dissolution (NLT{JIG)[®0) in 45 mins related compounds

LABELING: APPROVE 10-24-96

STERILIZATION VALIDATION (IF APPLICABLE): N/A

m— The biobatches are the test batches. DS supplier is
h){4 is adequate as of 03-24-97.

Strength est ize c
10 mg

SIZE OF STABILITY BATCHES - Stability batches are the biobatches.

PROPOSED PRODUCTION BATCHES - See chart above. The proposed production
manufacturing process is the same (except for size of equipment and
quantity of raw materials) as that used for the stability batches.

cuevzst DATE: 5-14-97

SUPERVISOR: DATE:

"o
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ANDA 74-761 .

FEB 28 1986
Mylan Pharmaceuticals, Inc.
Attention: Patrick K. Noonan, Ph.D.
781 Chestnut Ridge Road
Morgantown WV 26505-2730

Dear Sir:

Reference is made to your abbreviated new drug application submitted pursuant to Sectipn 505 (j)
of the Federal Food, Drug and Cosmetic Act for Ketorolac Tromethamine Tablets USP, 10 mg.

I The Division of Bioequivalence has completed its review and has no further questions at
this time.

2. The following dissolution testing will need to be incorporated into your stability and quality
control programs:

The dissolution testing should be conducted in 600 mL of deionized water at 37°C using
USP 23 apparatus 2 (paddle) at SO rpm. The test should meet the following specifications:

Not less thal[JTEIS: the labeled amount of the drug in the tablet is dissolved in 45
minutes.

Please note that the bioequivalency comments expressed in this letter are preliminary. The above
bioequivalency comments may be revised after review of the entire application, upon consideration
of the chemistry, manufacturing and controls, microbiology, labeling or other scientific or regulatory
issues. A revised determination may require additional information and/or studies, or may conclude
that the proposed formulation is not approvable.

Sincerely yours,

S/

“ Keith K. Chan, Ph.D.
Director, Division of Bioequivalence
Office of Generic Drugs
Center for Drug Evaluation and Research

Ve




FEB 2 3 1996 oY

»

Ketorolac Tromethamine Mylan Pharmaceuticals

10 mg Tablets = Morgantown, WV

ANDA # 74-761 Submission Date:

Reviewer: Man M. Kochhar September 29, 1995
Revi o iva c t Dissolution

(Fasting and Non-fasting)
OBJECTIVE:

The objective of this study was to determine the biocequivalence of
the 10 mg generic ketorolac tromethamine tablet with the marketed
10 mg Toradol (Syntex) tablet in healthy subjects under tasting and
non-fasting conditions. The effects of the food on the
pharmacokinetics of ketorolac were also evaluated.

INTRODUCTION: s

Ketorolac tromethamine is a member of the pyrrolo-pyrrole group of
nonsteroidal anti-inflammatory drugs. It is a racemic mixture of
(-1S and [+]R ketrorolac tromethamine. It is soluble in water.

Ketorolac tromethamine is a nonsteroidal antiinflammatory drug. It
acts peripherally through the inhibition of prostaglandin
synthesis. The pharmacokinetics of -ketorolac in humans, following
single or multiple doses, are linear. Steaay state plasma levels
are achieved after dosing every 6 hours for approximately 24 hours.
Oral ketorolac is completely absorbed fzillowing single dose
administration cf 10 mg ketorolac tromethamine. The mean peak
concentration in plasma is 0.7 to 1.1 mcg/mL, occurring an average
of 44 minutes after dosing under fasting c=nditions. The plasma
half-life is 2.4 to 9 hours in young adults. A standardized meal
decreased the r=ak concentration and delaved the time to peak
concentration, zut did not zifect the extent of zbsorpticn.

IN-VIVO STUDY:

The cbjective cI zhis study was to compare —he cioavailability of
T e S . g

Mylan and Syntsx Toradol: L2 Tg ITablets undex

The Zasting tioequivalence study  was oncucteda oy Mylan
Pharmaceuticals, MYorgantcown, 7V, under -=e supervIsicn ¢ Thomas S.
Clark, M4.D., and Dorian Williams, M.D.. -
The ron-fasting =i 147 nco Yol oletate ot Yo ot -

STUDY DESIGN:

Stuady #1. The study was designed as a randcmized, IWO-way crossover
single dose © 17 mg tsbiact study “n 28 healthw rolunteers under
Zasting conditicns (Protoccl No. XETL-5312) .

T
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Study #2. The study was designed as a randomized, three-way
crossover, single dose ( 10 mg tablet ) study in 18 healthy
volunteers under fasting and non-fasting conditions (Protocol No.
950010S5) .

Subjects:

Study #1 employed thirty six (36) (fasting condition) and study
# 2 employed 18 (non-fasting condition), healthy male volunteers
between 21 and 40 years of age and within $10% of the ideal body

weight for their height and body frame ( Metropolitan Insurance
Company Bulletin, 1983). Volunteers without histo;g:y of asthma,
nasal polyps, or serious cardiovascular, hepatic, renal,

hematopoietic, peptic ulcer or gastrointestinal disease, alcochol or
drug abuse were employed.

Good health was ascertained from medical history, physical
examination and routine laboratory tests (blood chem¥stry,
hematology, urinalysis, etc.). The volunteers were not allowed to
take any prescription medications and/or OTC preparations for at
least two weeks prior to the start and until the end of the study.
The volunteers were not allowed to drink alcoholic beverages or
caffeine-containing products for 24 hours prior to dosing and until

completion of the study.

The subjects were housed in the live-in facility from 10 hours
before until 24 hours after the drug administration.

Methods

The products and dosages employed in study # 1 were as follows:

FASTING
Treatment A. Test: One 10 mg tablet ketcrolac tromethamine
(test drug, Mylan), ot # ZA006L with 240
m r r
Batch Size: Manufactured: November 94
Potency: 28.5% Content Uniformity: 58.4%

Treatment B. Reference: One 10 mg tablet of Toradol (Syntex),
lot #03219 with 240 nL of water. Expiry._

date: 6/96
Potency: 28.4% Content Uniformity: 99.4%
STUDY # 2
NON-FASTING ye

Ve
.

The product employed in this study were:

‘"Treatment C. Test: One 10 mg tablet ketorolac tromethamine

‘test drug, Mvlan) lct # 2ZA006L with 240 mL
of water (Fasting).

s
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Treatment D. Test: One 10 mg tablet ketorolac tromethamine
(test drug, Mylan), lot # 2A006L with 240
mL of water (Non-fasting).

Treatment E. Reference: One 10 mg tablet of Toradol (Syntex),
lot # 03219 with 240 mL of water

(Non-Fasting) .

In study # 1 subjects fasted for 10 hours prior to and 4 hours
after the drug administration. Water ad lib was allowed except
within 2 hour of drug administration.

In study # 2 (non-fasting) subjects fasted overnight until - 20
minutes prior to their scheduled dosing times, when they were given

a standard breakfast.

Ten (10) mL of venous blood were drawn in Vacutainers with heparin
at 0, 0.127, 0.25, 0.33, 0.5, 0.75, 1, 1.25, 1.5, 2, 2.5, 3, 4, 5,
7, 10, 14, 18, 24 and 48 hours. The serum was separated and

promptly frozen for analysis.

WASHOUT PERIOD: 7 DAYS

v
Ve




DATA ANALYSIS:

Individual analysis of wrariance (ANOVA with factors including drug,
phase, and sequence) were carried out to ccmpare plasma revels ac
r




*
each sampling time, AUC (0-t), AUC (inf.), Cmax, Tmax, tl/2 and
Kel. All ANOVAs were performed witht SAS Ceneral Linear Models
Procedures (GLM). 90% confidence intervals (two one-sided t-test)
were calculated for ketorolac pharmacokinetic parameters.

Treatment A and B

Of the 36 subjects enrolled in the study 34 subjectg completed the
crossover. One subject (#25) did not report for Phase II dosing and
one subject ( #27) was in violation of the protocol. The plasma
samples from 34 subjects were assayed for ketorolac as per
protocol. The results of the study comparing tlie bioavailability of
ketorolac tromethamine tablet are  given in Tables 1, and 2. The
mean plasma ketorolac concentrations are given in Figure 1.’

T TABLE 1
Mean Plasma Concentration of Ketorolac ( N= 34 )
Time Mylan's - Syntex's T/R
(hours) Lot # 2A006L Lot # 03219
’ ng/mL (Std err) ng/mL (Std.err)

0.00 0.0 0.0

0.17 294 .20 (46) 181.42 (44) l1.62
0.33 678.35 (38) 551.39 (46) 1.23
0.5 715.31 (30) 676.77 (35) 1.05
0.75 627.49 (25) 640.11 (28) 0.98
1.0 553.70 (19) 577.52 (25) 0.96
1.25 490.89 (16) 523.04 ({21) 0.94
1.5 444 .81 (15) 470.95 (19) 0.94
2.0 373.22 (15) 391.63 (17) 0.95
3.0 276.82 (13) 288.24 (13) 0.96
4.0 215.25 (13) --219..20 {(13) N.98
5.0 170.18 (12) 176.20 (11) 0.96
6.0 130.53 ( 9) 136.50 ( 8) 0.85
7.0 104.99 ( 7) 111.24 ( 7) 0.94 -
8.0 82.44 { &) 85.€2 ( g) 0.96
10.0 52.13 ( T) S3.E83 ( &) 0.97
12.0 3%9.95 { 4) 41.44 ( 3) 0.96
16.0 19.16 ( 2) 19.37 ( 2) 0.99
24.0 6.14 { 1) ” 5.72 ( 1) 1.07
48 .0 A=) 0.0C (--: 0.00

0.0 (£

N
’
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TABLE 2
A Summary of Pharmacokinetic Parameters for 34 Subjects (Std.

Dev.)

Parameters Mylan's Syntex's T/R  90% Confidence

Mean (Std. Dev) Mean (Std.Dev.) Interval
AUCO%G 2533 (694) 2566 (674) 0.99 93; 104
ng.hr/aL P
AUCinf 2636 (719) 2673 (694) 0.99 93; 104
ng.hr/amL
C . 786 (135) 776 (139) 1.01 96 ; 107
nE?mL *
Tm 0.52 (.34) 0.61 (.34) 0.85
hours =
Ke 0.1688 (.08) 0.1649 (.06) 1.02
I/hr
ty/2 4.86 ( 2) 4.73 ( 2) 1.03
hours -
Ln AUCG%S 7.80 (.28) 7.82 (.26) 0.99 93; 104
ng.hr/mlL
LnAUC,-M 7.84 (.28) 7.86 (.26) 0.99 93; 104
ng.hr/mL
Ln C,, 5.63 (.18) 6.64 (.18) 1.00 °6; 107
ng/mL

The ratios of arithmetic means (with 90%. coniidence-intervals) for
AUC._p and AUC; . and C,, were 0.99 (/fRVAVYSE, >.95 (VWS -=nd 1.01

41 (4 respectively. The K, and t,,, values differ by 2.37% and
2.75% respectively. The Tmax was S.17 hours for the test product
and 4.97 hours Zor the reference product. The firm did calculate Ln
AUC and Ln Cmax Zor ketorolac and -the 50% confidence intervals for -
log-transformed parameters were 93 to 104 for Ln AUCc-t, 23 to 104

for Ln AUCinf and 96 to 107 for Lq'Cmax.

The ketorolac ccncentrationycime crofiles of the two products were

same with less than 20%/ difference cetween che products being
observed at eacn of the timed collection points.

"Adverse Effects:

There were no serious adverse effacts which requiread dropping any
a4
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subject from the study or required therapeutic medical
intervention. =

On the basis of fasting in vivo biocavailability data it is
determined that Mylan's ketorolac tromethamine, 10 mg tablets and
Syntex's Toradol tablets, 10 mg are bioequivalent.

Study # 2
The products employed in this study were:

Treatment C: Test: One 10 mg tablet ketorolac (test drug,
Mylan), lot # 2A006L with 240 mL of
water. (Fasting)

Batch Size: (b)(4)CC Manufactured: 11/ 1994

Treatment D: Test: One 10 mg tablet ketorolac (test drug,
Mylan), lot # 2A006L with 240 mL of
water (Non-Fasting Condition).

Treatment E: Reference: One 10 mg tablet of Toradol (Syntex)
lot # 03219 240 mL of water (Non-

Fasting condition). Expiry Date: 6/96

In Treatment C the subjects fasted for 10 hours prior to and 4
hours after the drug administration. Water ad 1ib was allowed
except within 1 hour of drug administration.

In Treatment D and E, subjects fasted overnight until 20 minutes
prior to their scheduled dosing times, when they were given a
standard breakfast.

Ten (10) mL of venous blood were drawn in Vacutainers with heparin
as anticoagulant at: 0, 0.17, 0.25, 0.33, 0.5, 0.75, 1, 1.25, 1.50,
<, ¢.5, 3, 5, T, 19, 24, 18 and 24 nours post-arug.

WASHOUT PERIOD: 7 days -

IN VIVO BIOEQUIVALENCE STUDY RESULTS:

Study # 2 v .

Of the 18 subjeccts, 15 subjects successfully completed three pnases
oI the study. Subject # 2, 5 and 13 did not show up for phase 2 for
personal reasons. The plasma samples from first 15 subjects were

assayed as per crotocol. The study was completed with no major

protocol violations. The  results of the study comparing the

biocavailability of ketocroXac tablets are given in Tables : and 4.

The mean plasma xetorolad concentrations are diven in Figure 2.

s
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TABLE 3

Mean Serum Concentration of Ketorclac ( N=15 )

Time Mylan's Ketorolac
hours (10 mg Tablet)
ng/mL (Std.err.)
Fasting Non-fasting
(Treat.C) (Treat.D)
0 0 (000) 0
0.17 446 .54 ( 87) 128.93 ( 36)
0.25 690.94 ( 88) 248.37 ( 59)
0.33 858.77 ( 74) 325.30 ( 64)
0.50 895.33 ( 54) 408.32 ( 58)
0.758 786 .90 ( 45) 450.14 ( 45)
1.00 685.65 ( 30) 466.06 ( 39)
1.25 606.42 ( 28) 449.87 ( 34)
1.50 551.98 ( 28) 433.33 ( 30)
2.00 478.43 ( Z6) 392.44 ( 26)
2.50 413.18 ( 22) 342.10 ( 19)
3.00 358.91 ( 20) 307.45 ( 18)
5.00 234.99 ( 17) 248.63 ( 26)
7.00 146.31 ( 12) 154.41 ( 16) -
10.00 84.65 ( 8) 85.92 ( 10)
14.00 47.73 ( 5) 44.58 ( 6)
18.00 29.12 ( 3) 28.08 ( 4)
24,00 16.01 ( 3) 15.86 ( 3)
TABLE 4

Syntex's Toradol
(10 mg Tablet)

ng/mL (Std. err.)
an-fa.ting
(Treat.E)
0.00 (---).
88.16 ( 42)
151.22 ( 47)
237.45 ( 55)
342.55 ( 65)
412 .89 ( 61)
429.29 ( 49)
434.36 ( 42)
419.25 ( 35)
389.05 ( 23)
369.30 ( 17)
355.90 ( 20)
267.12 { 25)
166 .87 ( 17)
8€.64 ( 10)
48.95 ( 7)
29.93 { 4)
15.88 ( 3)

T/R
(D/E)

.00
.00
.64
.37
.19
.09
.08
.03
.03
.00
.93
.86
.93
.92
.99
.91
.94
.00

HOOOOOOOKHHKKMEPMEWRHHIbNO O

A SUMMARY OF PHARMACOKINETIC PARAMETERS FOR 15 SUBJECTS
Non-Fasting

Paramete

rs Mylan's Syntex's
Ketorolac Toradol
10 mg Tablet 10 mg Tablet
Mean (Std Dev) Mean (Std Dev)
Fasting Non- Non-Fasting
Fasting
Treat. C Treat. D Treat. E
2536.5 (859) 2960.5 (724) 3060.9 (757)
3743.2 (975) 3161.7 (831) 3243.1 (820)
/
876.3 (183) 576.2 (144) 555.0 (143)
0.4 ! . 24) 1.35 {1.2) 1.86 1.24)

P
Ve

T/T
(C/D)

0.

0

.18

.52

34

.86

T/R
(D/E)

0.97

.97

.04

.87
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t, 6.77 (2.3) 7.18 (2.3) 6.56 (1.29) 0.94¢ 1.09

hours -

K, 0.1145 (.04)  0.1057 (.03)  0.1101 (.24) 1.08 0.96
l/hr

Lo AUC,, 8.14 (.26) 7.96 (.25) 7.99 (.26) 1.02 0.99
ng.hr/mL

Ln AUC,,, 8.19 (.27) 8.02 (.27) 8.05 (.27) 1.02 1.00
ng.hr/mL

Ln C,, 6.87 (.19) 6.32 (.27) 6.29 (.26)" 1.08 1.00

ng/mL

The ketorolac AUCo-t and AUCinf produced by Mylan's formulatipn are
3.3% lower and 2.51% lower respectively than the respective values
for the reference drug. The Cmax is 3.82% higher than the
reference. The Tmax is 13.5% lower than the corresponding reference
value. The Kel and t¥% values differ by 4% and 9%.

The analysis of the plasma ketorolac data showed no significant
differences in ketorolac concentrations at any time point.

The ratios of means for untransformed parameters were 0.86 and 1.18
for AUCo-t and AUCinf respectively and for Cmax the ratio was 1.52.
The mean Tmax was 0.46 hours under fasting conditions and 1.35
hours under non-fasting conditions.

Nonfasting Comparison (Treatment D vs E) Mylan vs Syntex

The ratios of means (D/E) for the untransformed parameters, the
AUCo-t, AUCinf and Cmax were 0.97, 0.97 and 1.04 respectively. Mean
Tmax values were 1.35 hours and 1.56 hours for Mylan (Treatment D)
and Syntex (Treatment E) products, respectively. The ratios for Kel
and t:/2 were .96 and 1.09 respectively. The ratics for log-
transformed parameters AUCo-t, AUCinf and Cmax were 0.99, 1.00, and
1.00 respectively.

—

There were no adverse events reported during the study.

Based on the Mylan (D) to Toradol (E) comparison, the relative
ratics for AUCo-t, AUCinf, and Cmax were evaluated toc be within the
80 - 120 range. ‘

o
’

Based on the relative ratios for the AUCs and ¢max, it can be
concluded that a single dose of one ketorolac 10 mg tablet (Mylan)
and s single dose of one Toradol 10 mg ztablet ({Syntex) are
‘biocequivalent when taken under non-fasting ccnditions.

¥y
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DISSOLUTION TEST RESULTS:

In vitro dissolution testing was conducted in 600 mL of distilled
water at 37°C using USP XXIII apparatus 2 (paddle) at 50 rpm. The
results for 10 mg tablets are presented in Table 5.

COMMENTS ;.
FASTING
Study # 1

1. Of the 36 subjects enrolled in the study, 34 “completed the
crossover. The plasma samples from the 34 subjects were assayed for
ketorolac as per protocol. The plasma concentration of the test 10
mg ketorolac tablet was compared to the reférence Toradol 10 mg
tablet. The keorolac T/R ratios for AUCo-t, AUCinf and Cmax for 10

mg tablets were well within the range of 0.8 to 1.2.

2. Analysis of variance indicated no statistically significant
treatment differehces for AUC and Cmax for ketorolac 10 mg tablets.
The 90% confidence intervals are within 80% to 125% for all the log
transformed pharmacokinetic parameters.

3. The assay validation studies conducted by the sponsor are
acceptable to the Division of Biocequivalence.

4. No serious adverse reactions were observed by any subject.

5. The in vitro dissolution testing conducted for 10 mg tablets of
the test and reference shows not less than[RYfifdof the drug
dissolved in 45 minutes.

6. The in vivo fasting bioequivalence study and in vitro
dissoliution testing for 10 mg tablet is acceptable.

NON-FASTING: .

Study # 2

1. The ratios for AUCo-t, AUCinf and Cmax of the test and reference
formulation were 0.97, .97 and 1.04 respectively. The ratios for
these parameters were well within the limits set by the Division of
Bicequivalence. 2lasma ketorolac data showed no statistically
significant differences in products ior any of the pharmacokinetic
parameters.

2. The Myvlan and Syntex/Toradol 10 mg tablets appear to show

comparable bicavailabitity under non-fasting conditions.
Administration of ketorolac with food, decreased the extent of
absorption ( AUCinf), decreased the Cmax and delayed the rate of

"absorption (prolonged Tmax ).

3. No serious clinical =vents were recorded cduring this period.
4
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1. The fasting and non-fasting biocequivalence studies conducted by
Mylan Pharmaceuticals on its Ketorolac Tromethamine tablets, 10 mg
lot # 2A006L, comparing it to Toradol tablets, 10 mg, lot # 03219,
manufactured by Syntex has been found acceptable by the Division of
Bioequivalence. The study demonstrates that under fasting and non-
fasting conditions the Mylan's Ketorolac Tromethamine 10 mg tablets
are bioequivalent to the reference product, Toradol 10 mg tablets
manufactured by Syntex. ;

2. The in vitro test results are acceptable. The dissolution
testing should be incorporated into the firm's manufacturing
controls and stability program. The dissolutionotesting should

be conducted in 600 mL of deionized water at 37°C using USP, XXIIX
apparatus 2 (paddle) at 50 rpm. The test should meet the following

specifications:

Not less than Mof the labeled amount of the
drug in the tablet is dissolved in 45 minutes.

3. The firm should be informed of the recommendations.

Man.M.Kochhar, Ph.D
Review Branch III
Division of Bioequivalence

RD INITIALLED RMHATRE /.
FT INITIALLED RMHATRE 22/9¢,

S/ ‘ ; -

Concur: Date::
Keith/K. Chan, Ph.D:
Diregtor .
Division of Biocequivalence’
/
MMKochhar/mmk/2-7-36; 74-%61 BIO : .

C€c: ANDA # 74-761 original, HFD-630, 3HFD-500 (Hare), HFD-344
(CVisvanathan), HFD-658 (Mhatre, Kochharj, Drug File.

v




(Please select Typeover for Input.)

In Vitro Di

Drug (Generic Name): Ketorolac Tromethamine
Dose Strength: 10 mg

ANDA No.: 74-761

Firm: Mylan

Submission Date: September 29, 1995

File Name:

I. Conditions. for Dissolution Testing:

USP XXII Basket: Paddle: X RPM: 50
No. Units Tested: 12
Medium: Volume: 600 mL deionized water H

Specifications: NLTRWWen 45 minutes
Reference Drug: Toradol

Assay Methodology((3)[C){ele

II. Results of In Vitro Dissolution Testing:

Sampling Test Product Reference Product

Times Lot # 2A006L Lot # 03219

(Minutes) Strength 10 MG Strength 10 MG

Mean % Range 5CV | Mean % Range sCV

15 96 b)(4 2.2 87 (4 8.0
30 100 1.8 g3 6.2
45 101 1.4 36 5.5

Yen
Y ftﬁ)"’»




Ketorolac Tromethamine

Lactose NF
Microcrystalline Cellulose NF
Magnesium Stearate NF
Colloidal Silicon Dioxide
Croscarmellose Sodium

Total 200.00 mg

Film Coating:

burified Water, USP -

oy
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